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Abstract
There are many wildlife conservation parks around the world which conserve wildlife within its natural habitat but sadly 
such parks are not available for aquatic species in its own marine ecosystem. This has led to extinction of quite a few 
species and loss of predatory instincts in the survived lot. So our aquatic park is designed such a way that both the aquatic
life and its predatory instincts are preserved in its natural habitat (ocean). In our paper we design a circular diameter on the
ocean where the aquatic life in consideration can be preserved. Since a physical boundary cannot be put up, we use
ultrasonic deterrents to prevent these life forms from crossing the border. To truncate un-authorized entry in the park, we
enable space-borne SAR (Synthetic Aperture Radar) and air-borne surveillance using un-manned aerial vehicle (UAV).
Hence trespassing of poachers and fishermen can be stopped with an accuracy of about 95% and the remaining 5%
includes the glitch due to technical snag.
© 2013 Published by Elsevier B.V. Selection and/or peer review under responsibility of Asia-Pacific 
Chemical, Biological & Environmental Engineering Society
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1. Introduction
It has been estimated that over 40% of the living species on earth are on danger of getting extinct. In order 
to prevent our eco-system going bizarre many countries took steps in conserving the same. But all of them 
acted only in benefit of land based wildlife.  Many national parks, wildlife reserves were set up throughout the
world. Sadly though many of them failed to take notice of life forms inside the ocean, only a select few took 
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steps towards preserving the marine life. But the marine reserves were not as efficient when compared to their 
wildlife sanctuaries. The latter prevent its inmates from poachers and hunters while the former failed on that 
front. Fishermen and sea poachers were easily able to break into these marine reserves which resulted in loss 
of aquatic life. This threatens the very basic concept of marine reserves. But it has been seen that the average 
life of a dolphin which is well managed has a meager life span of only 4 to 6 years under captivity. Such a 
way of treatment of marine species under captivity for entertainment not only entertains people but 
additionally reduces the life span of that particular lot of species making them endangered. Thus human 
in those species. Hence 
by the year 2020 but the development regarding the same was not seemed to be happy. Thus in our paper we 
propose a well-built eco-system for the species in consideration, to be taken care in their own natural habitat 
unlike held in captivity in a like-wise environment. Since the marine species are to be managed in their 
natural habitat forming a physical barrier is absurd. Hence we decided to form a virtual boundary controlled 
by motion detected ultrasonic deterrent system which is completely automated. 
This helps to manage the park from avoiding the organisms leaving the border and hence prevented from 
fishermen and poachers. Though this system helps only in restraining the fishes from leaving the park 
boundary it cannot help in restricting the outsiders from entering the park. Hence we decided to employ a 2 
level security system through which impedance from any ferry or due to any form of human hindrance can be 
detected. The first and the major level of security are through the use of Synthetic Aperture Radar and the 
second level of security is by the use of air-borne surveillance technique provided by Unmanned Aerial 
Vehicle working round the clock. 
2. Basic Design 
 
Fig. 1. Basic Design of the marine park 
In this paper we very basically aim to construct a protected aquatic eco-system. The food chain must not be 
tampered or hindered at any cost, since it affects the food cycle and the basic ideology of our park is 
compromised. It is necessary that our park should be situated at least about 80-100 miles from the coast. This 
is because it has to be made sure that the park must be free from any form of pollution. The park should be 
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situated in a litter free zone and moreover the park should be plastic free. This is because if the life forms 
were to come across any plastic litter, it might severely affect the food chain of the life forms in the park. 
3. Dual Purpose of the Park 
The park can serve as a protected environment for marine eco-system as well as park for selected select 
endangered species such as double headed fin sharks and dolphin. The purpose of the park solely depends 
upon the location where the park is to be situated. For instance, if the park is situated near a polar region, then 
it can act as a protected area for penguins or sea lions. If in case, it is near Indian or Pacific Ocean, where 
there are warm currents, then I can hold an entire marine eco-system. 
4. Need for an Eco-System within the Park 
The ideology of the park is to protect and conserve the natural instincts of the aquatic life forms. The park 
is strictly not for public purposes or commercial fishing. So, after the installation of the park strategies, we 
humans should not interfere with it. The organisms inside the park should feed themselves instead of the 
human to feed them. Hence it is necessary for us to construct an exact replica of a marine ecosystem within 
the park.  
5. Building the Eco-System within the Park 
To build an exact replica of the marine eco-system is no walk in the park. We should start from the bottom 
of the food chain (i.e.) the procedures. 
 
Fig. 2. General eco-system of marine organisms 
Producers
Eg. Zooplankton, Phytoplankton
Primary Consumers
Eg. Copepods
Secondary Consumers
Eg. Ocean Sunfish
Teriary Consumer
Eg. Small Shark
Quarternary Consumer
Eg. Large Shark
Decomposers
Eg. Bacteria
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5.1. The consumers 
The consumers in the marine eco-system may range from whales to salmons. But the consumers in a park 
depend on the park being designed. For instance, if the park is designed to protect a particular form of species, 
then the food those species normally hunt should be cultured in addition to the species taken in consideration. 
The following flow graph gives the need for other species on which the species in the park feed on. 
5.2. Decomposers 
These are necessary irrespective of the type of park because they break down the dead fishes to nutrients 
and help the nutrients reach the producers and thus help in continuing the cycle. So we have to make sure that 
the above mentioned requirements are in place.  
6. Conservation of the Park 
Fig. 3.Marine Park with ultrasonic deterrents 
Now that the eco-system has been constructed, we have to make sure that the constituents of the eco-
system do not cross the borders of the park. Hence we install the motion-detected aquatic deterrent system [1]. 
The basic function of this system is to generate ultrasonic waves when any constrained species reach the 
delicate virtual boundary of the park. Ultrasonic waves usually range from 20 kHz to several GHz. We use 
this technique as the marine species in particular the fishes react to ultrasonic waves as they are irritated by 
these waves. 
7. Surveillance 
The major area where the current marine reserves fail is the prevention of the sea poachers and fishermen 
attacking the reserved area. 
So, in this paper we suggest a 2 level security namely: 
 Space borne surveillance 
 Air-borne surveillance 
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7.1. Space borne surveillance 
 
Fig. 4. (a)Group of vessels- Taken by Radarsat 1. (b)  Resulting image from the pre-screener enhancing the vessels along with other 
smaller objects. (c)Final image using an adaptive threshold detector 
Figure 4a is the SAR (Synthetic Aperture Radar) image that shows the presence of ships. The pictures are 
taken from the satellite and acquired at the base station [2]. This process can be carried out by the use of 
ALOS PALSAR and RADARSAT-1, which are geo-stationary satellites. The satellites are provided with the 
co-ordinates of the park which detects the presence of ships round the clock. From the details received from 
the SAR images, necessary steps can be taken in preventing the ships from entering the restricted area which 
is here, the park. The step1involves the reception of the SAR images that includes the presence of ships with 
the inclusion of disturbance within the ROI as in figure 4a. The step 2 involves the pre-processing stage and 
the ship candidate selecting where large pixel values are set for the ships and the pixel values for the look-
alike are suppressed linearly and the final image looks as in figure 4b. Later the final stage involves the use of 
adaptive threshold detector as in figure 5c. Here a significance value is calculated for every target and is 
compared with the theoretical threshold. If the significance value is less than the calculated threshold then the 
target considered are taken to be valid else rejected. In addition a multi-looking factor  1/   containing the 
value n, gives the total number of grouped pixels within the target given by 
= ( + ) 
7.2. Air-borne surveillance 
The use of satellite images to monitor the movement of ships though forms a crucial stage, the use of air-
borne surveillance system to monitor the trespassing of small ferries and fishermen yatchis equally important. 
The UAVs fitted with a sufficient good resolution camera are allocated a specific path to monitor around the 
area of interest. In this paper we use close to 8 UAVs with a minimum of 2 on either side of the park as shown 
in fig. 5[3].Thus we use the technique of multiple low-altitude UAVs to monitor the region of interest in co-
operation hence tracking any potential threats in the ROI [4].  This reduces the threat to the park considerably. 
This in turn provides round the clock protection and surveillance technique in addition to the previously 
mentioned SAR imaging technique. The notable feature of this technique is the ability to add or remove any 
number of UAV for added surveillance and additionally receive time-efficient information for adequate 
monitoring of the park at the base station. 
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Fig. 5. Air- borne surveillance around the marine park with multi-UAV technique 
8. Conclusion 
The marine organisms living in their own environment have a much positive outcome than constraining 
them in a look-alike environment. Thus in our system there is no need for the interference of human unless 
there is any technical malfunctions tend to occur. We strive to achieve a protected marine park where the 
aquatic life form can lead their natural life and also in a more pollution free neighborhood. Hence the above 
designed park retains their natural habitat more effectively and efficiently. 
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